Analytical approximate expressions for the resistivity and its temperature coefficient of thin polycrystalline metal films have been derived by considering separately the contributions of the grain-boundaries perpendicular to the x-, y-and z-axes. Provided that the grain-boundaries act as moderately efficient scatterers reasonable deviations from the three-dimensional model are obtained; an approximate model then seems convenient with which to perform the calculations of the strain coefficients of such fine-grained films.
INTRODUCTION
We have previously shown that to make more tractable the problem of evaluating the strain coefficients of infinitely thick polycrystalline films in terms of the three dimensional grain boundary model 2'3 it was convenient to consider the separate contributions of the three distributions of grain boundaries to the total film resistivity PEp. In a similar manner when the film thickness 'a' becomes sufficiently thin so that the external surface scattering must be taken into account 3 the problem of finding the strain coefficients of such thin polycrystalline films may be solved by calculating as a first step the three following contributions to the resistivity, i.e.: a) the contribution p+/-of the grain-boundaries perpendicular simultaneously to the x-axis and to the applied electric field E x (Figure 1) 
To determine the contribution/9* we suppose that the scattering events occur independently of each other so that the resultant mean free path 1" is expressed as, 3'6 --=--+--+-- where Oo is the background conductivity (Oo (8 ne2m2v21o)/3ha).
Assuming that Matthiessen's rule holds an approximate form of the total film resistivity is: 
When electron scattering at external surfaces becomes specular or when the film thickness becomes infinite the film t.c.r. p tends to the approximate grain-boundary t.c.r. g: It must be pointed out that when the effect of grain-boundary scattering becomes negligible (i.e. when (vi -+ oo) the functions G(vi) and F(vi) tend to unity whereas the functions g(vi) and f(vi) approach zero. As in the limit, of very large v the G (a) and g(a) functions respectively reduce to G ) and g(p)
we note that the present approximate method satisfies, as the three dimensional method, the physical requirement which states that when the grain-boundaries do not contribute to the resistivity Eqs. (13) As at room temperature the films may be regarded as continuous [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] in this defined/ parameter range the approximate Eqs (13) (22) 
